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where, for each t, Q is an intensity matrix, i.e.. an infinitesimal generator of the semigroup made 
up of all stochastic matrices. The problem of finding P( s, t) is thereby reduced to the problem of 
finding the family P(r), for 0 5 t I t ,,. In this way, the embedding problem becomes a problem of 
co/~rru~l tlworl\.: Find the reachable set for Kolmogorov’s differential equation using all possible 
control functions Q. The control problem does not yield to a direct attack, and the author has, 
therefore, formulated a geometrical problem which is equivalent to it. In the simplest case, n = 3, 
the problem is as follows: Consider a triangle whose vertices are labeled A, 5, C. Now contract 
the triangle by choosing a pair of vertices and sliding the first one towards the second along their 
common edge. Carry along the label of the moving vertex and join its new position to the third 
vertex of the original triangle. This yields a new triangle with vertices A, B, C, which lies inside 
the original one. The procedure can then be iterated any number of times by choosing different 
pairs of vertices. When expressed in barycentric coordinates with respect to the original vertices, 
the vertices of any generated triangle constitute a stochastic matrix, and any embeddable stochastic 
matrix can be generated in this way. 
The author has conjectured that any triangle that can be generated in the foregoing manner can 
also be generated in no more than sir moves. This would mean that the corresponding control 
system satisfies a b~r~&tr/~~ principle. The author intends to discuss the present status of this 
conjecture. 
The Local Classification of Phase Diagrams in Thermodynamic Field Space. Donal O’Shea (Depart- 
ment of Mathematics, Queen’s University, Kingston, Canada K7L 3N6). 
Let Y be thermodynamic field space, Q C Y the closure of the subspace consisting of all points 
at which a phase transition takes place. If q E Q, the assumption that a sufficiently small neigh- 
bourhood, N C Y of q, results in a pair (N rl Y, N n Q) homeomorphic to the bifurcation set 
of an algebraic singularity accords well with experiment. Using this assumption, techniques and 
concepts from singularity theory are employed to discuss the codimension of a phase point, to give 
a generalized version of the Gibbs’ phase rule for generic systems, and to classify phase diagrams 
up to local homeomorphism. Nongeneric systems and other phenomenological theories of phase 
transitions are discussed briefly. 
Alternative Representations for Geometric Models of Three-Dimensional Free-Form Objects. Jeffrey 
L. Posdamer (Department of Computer Science, State University of New York at Buffalo, Am- 
herst, New York 14226, USA). 
The representation of three-dimensional objects in the intrinsically one-dimensional memory of a 
computer is the fundamental problem of computational geometry. Three alternative schemas for 
representation of the geometry (coordinate position) and topology of free-form objects will be 
described in terms of basic concepts, primitive and combinatorial complexity of object descriptions, 
and algorithmic and geometric properties. The three schema are sampled descriptions, facetted 
descriptions, and functional descriptions. 
Sampled descriptions result from surface or volume measurement of physical objects. Facetted 
descriptions are a surface description techmque in which a set of 2 degree-of-freedom elements 
(typically planar polygons) are used to approximate a surface. Functional descriptions result from 
mathematical description of surface via locally continuous 2 or 3 degree-of-freedom functions. 
